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Abstract 
Taipei City Government takes into consideration of the influence of urban environmental safety on tourism and government stability 
through the implementation of check mechanism to control the building safety. Additionally, the mayor carries out joint checking at non-
residential occupancies by forming the Joint Committee of Public Safety in an attempt to warn building users about strict prohibition of 
illegal behaviors. Despite these efforts, the City Government still detects the need on the regulatory instruments due to the review on fire 
incidents taken place at non-residential occupancies over the last three years as well as the fire risks of existing legal buildings under 
human behaviors on specific time and in specific space.  
This paper explores into the fire safety management mechanism for government agencies at all levels and discovers that the assessment on 
the total fire safety can in fact reduce fire risks. Hence the concept of total fire safety should be carried out through different measures 
of fact-oriented thinking. The Joint Committee of Public Safety serves as the highest management agency for coordinating the fire safety 
within the city and actively carrying out fire safety work using the concept of total fire safety to help bring the fire safety methods for 
non-residential occupancies into full play. 
 2013 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Asia-Oceania Association for Fire Science 
and Technology. 
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1. Introduction 
The majority of the discussions on sustainable buildings worldwide are explored with energy consumption under the 
premise of sustainable use, whereas only few discussions emphasize on the destruction to buildings and influence on 
operations brought by fire incidents after construction. Moreover, the fire incidents may impose major influence on urban 
development through the involvement in social stability and the large number of carbon dioxide emissions. 
To meet user demand and flexibility in buildings, United States and England are among the American and European 
countries that give back the responsibilities in fire safety and monitoring to building users by emphasizing the user 
responsibility and the management guidelines. United States applies NFPA 101A [1] to provide fire safety regulations for 
existing buildings in attempt to accomplish a certain safety level. Under the authorization of Regulatory Reform Act 2001, 
England had proposed the Regulatory Reform (Fire Safety) Order 2005 [2] in 2005. Such acts or regulations require 
building users to ensure the necessary responsibilities of fire safety and hence conduct reasonable steps before use to reduce 
the fire risks. In cases of injuries or deaths occurred during the fire when the steps are not implemented (or failed to be 
implemented), the building users will be sentenced to criminal detention or are subject to fines. The governments of both 
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countries attribute the necessary responsible personnel of fire safety to the users, substantially reducing the HR burden of 
the government while the fire incidents at non-residential occupancies between 2006~2009 controlled with smooth trends 
(as shown in Table 1), becomes the operating mode of reference. 
Table 1. Proportion of fire incidents in non-residential occupancies nationwide accounting for 
the number of overall buildings between 2006~2009 [3-6] 
Year 
Country 
2006 2007 2008 2009 2010 
U.K. 21% 21% 21% 22% 22% 
U.S.A. 7% 7% 8% 8% 7% 
Taiwan 13% 13% 12% 14% 12% 
Japan 25% 25% 25% 39% 24% 
 
In Asia such as Japan, Hong Kong and Taiwan, government agencies apply layers of protection method as the control 
instrument for fire safety due to urban intensiveness and peoples habits. The specification on fire safety regulations are 
found similar between Taiwan and Japan, equality divided into building and fire safety, which competent authorities include 
the central to local governments, serving as the regulatory formulation and implementation of fire safety regulations 
(management and control) at non-residential occupancies respectively.  
Although the government agencies specify the building users with the legal responsibilities in maintaining the fire safety 
of the buildings and developing sub-project inspection and audit mechanism [7-10], the changes in building use has led to 
constant occurrence of fire incidents. For example, the Mongkok Cornwall Court Fire in Hong Kong in 2010 and 2011, 
Tokyos Kabukicho fire in 2001 and 2010, the fire at Baixue Hotel and ALA Pub in Taiwan in 2009 and 2010 (as shown in 
Table 2) [11, 12]. Such incidents show that while fire incidents between 2006~2009 were on the decline year by year (as 
shown in Table 1), those that affect social perception and sense of safety and trust still take place. Since 1994, international 
experts have studied fire risk evaluation systems for existing buildings [1, 13, 14]. The system is based on prioritizing 
human safety and total fire safety in the buildings. Especially in Hong Kong, upgrading building hardware is difficult in 
existing high-rise buildings. The EB-FSRS is a simple evaluation system that quantifies the fire safety level of old high-rise 
non-residential buildings and karaokes with a scoring system that prioritizes fire safety improvement and mandatory 
inspection works [11-19]. 
Table 2. Major fire accidents occurred in Japan, Hong Kong and Taiwan in the past three years 
Incident Time Damage 
Tokyo's Kabukicho, Japan 2001 82 refugees, 44 deaths, 3 injuries, entire building burnt down. 
Tokyo's Kabukicho, Japan 2010 35 fire engines were mobilized and fire spread to 6 buildings 
Mongkok Cornwall Court Fire in Hong Kong 2008 4 deaths (including two fire fighters), 57 injuries 
Hong Kong Fa Yuen Street Fire 2010 7 injuries 
Hong Kong Fa Yuen Street Fire  2011 9 deaths and 34 injuries (5 people seriously injured) 
National Taiwan University Hospital Fire 2008 1 death, 800 patients evacuated, 21 patients transferred to other hospitals 
Taiwan Baixue Hotel 2009 8 deaths  
Taiwan ALA Pub 2011 9 deaths  
Taiwan Taipei city business district 2012 3 deaths  
2. Fire safety and prevention mechanism of Taipei city 
2.1. Background of fire safety regulations 
The Construction and Planning Agency of the Ministry of the Interior (hereinafter referred to as the CPA) promulgated 
the Building Techniques Regulations in 1947 in an attempt to regulate the compulsory fire safety equipment and facilities 
for buildings. Moreover, due to the 18 consecutive restaurant fire in 1990 that led to 142 deaths and 192 injuries [20], the 
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Maintenance of Public Safety Programs was promulgated and the National Fire Agency, Ministry of the Interior 
(hereinafter referred to as the NFA) was established with promulgation on Fire service Act and Guidelines for Inspection 
Attestation and Declaration on Public Safety of Buildings and Guidelines for Fire Safety Equipment Inspection and 
Declaration to regulate the non-residential occupancies owners of the buildings with periodic inspection while maintaining 
the safety performance of original architecture design [21-24]. This is the first layer of fire safety control. Such regulatory 
instrument is formulated by the central competent agency (NFA and CPA) with fire safety regulations, followed by 
empowering the local construction and fire management agencies with fire safety and prevention for building management, 
in addition to requiring local governments with establishing Joint Committee of Public Safety to manage and coordinate 
fire safety maintenance for non-residential occupancies.  
Nonetheless, fire safety is highly related to human life safety and social stability, which also has major impact on the 
urban development. Hence, Taipei City Government promulgated the Guidelines for the Establishment of the Joint 
Committee of Public Safety Maintenance by Taipei City Government and approved the Operating Model for Taipei City 
Government Public Safety Repair. The Joint Committee of Public Safety will inspect and track the effectiveness of fire 
safety on a regular basis. 
2.2. Fire safety and management mechanism of Taipei City 
 Fire Safety and Management Mechanism for City Government Level  
Taipei City Government has served as the senior government role to establish the Joint Committee of Public Safety led 
by the mayor since 2007, to supervise the management agencies (as shown in Fig. 1) through three-stage inspection, and to 
warn building users with strict prohibition on dynamic violations (such as egress system obstruction). Moreover, Taipei City 
Government steers on the Construction Management Office and the Fire Department with effective organization (as shown 
in Fig. 2) of the Inspection Attestation and Declaration on Public Safety of Buildings and Fire Safety Equipment Repair 
Declaration (please refers to 2.2.2 and 2.2.3 for more information), to assure the reduction of failure rate for public safety 
inspection at various non-residential occupancies so that the citizens will be assured of public safety in Taipei City. The 
operating model of Joint Committee of Public Safety is described below:  
1. The 1st Layer-Self Management: Management agencies such as the Fire Department, Construction Management Office 
must conduct full inspection on all non-residential occupancies in accordance with competent responsibilities.  
2. The 2nd Layer-Joint Inspection Mechanism: The Deputy-Commissioner of Fire Department and the Construction 
Management Office will take turn to serve as the steering commander and form a joint audit group (joint the Office of 
Commerce and Department of Education). 
3. The 3rd Layer- Government Level Review Mechanism: The City Government shall assign the Deputy Secretary-General 
to lead the group and implement random re-inspection on all non-residential occupancies with qualification or failure 
upon inspections without prior warning. 
4. Reporting Results: The Fire Department shall summarize the results for submission to meeting report on the following 
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Fig. 1. Operating model for joint committee of public safety. 
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Fig. 2. Fire safety management agency for local government.  
 Control of Construction and Fire Control Mechanism 
The technical check (please refers to Fig. 2) is carried out by assigning technicians with performance inspection on the 
fire equipment and facilities of the building, in accordance with the law, followed by submitting inspection report to the 
aforementioned two agencies. The check will be organized by the Construction and Fire Management Agency based on the 
aforementioned report, thereby to implement the quality control process.  
The Construction Management Office applies 3-stage management operations upon organization of fire safety control, 
using the stage 1 and stage 2 for technical check, as described below:  
1. The 1st Stage-Self inspection and report for public premise: The building managers or users will commission on 
professional institution or personnel with the organization of attestation and declaration on the public safety inspection 
of buildings. 
2. The 2nd Stage- Submission for attestation on quality re-inspection: The construction agency will commission on the 
Architects Association with the sampling of re-inspection from the previous stage [25, 26].  
3. The 3rd Stage- Dynamic safety inspection on key occupancies: Execute dynamic inspection in 4 quarters on specific non-
residential occupancies (according to the peak season of high-risks).  
The 1st quarter season: Department stores, supermarkets, warehouse, wedding restaurant, cinema, and karaoke.  
The 2nd quarter season: Hotels, hospitals, cram schools.  
The 3rd quarter season: Assembly occupancies where young people often stay during the summer vacation 
The 4th quarter season: Department stores, shopping mall. 
The Fire Department will apply the four-stage management on Precautions for Implementation of Fire Safety Inspection 
by Fire Agencies [27] at the organization of fire safety regulations. 
1. The 1st Stage-occupancy self-inspection and report: The building managers or owners shall commission professional fire 
technicians with declaration on fire safety facility inspection for self -inspection report.  
2. The 2nd Stage- The regional teams of Fire Department will carry out 100% re-inspection on declared cases and will issue 
limited-time abatement for failed projects.  
3. The 3rd Stage- is divided into two parts, whereas the first part is the weekly sampling inspection conducted by the 
regional squadron/battalion and the second part is the weekly sampling inspection by the Fire Department.  
4. The 4th Stage-Inspection carried out in coordination of major disaster incidents. 
3. Total fire safety advocacy at non-residential occupancies. 
Taipei City Government offers non-residential occupancies with direction for maintaining fire safety of buildings 
through a three-stage construction and a four-stage fire safety management approach. However, due to the different people 
and operating characteristics of the non-residential occupancies, more management approaches must be applied to reduce 
the incidence of fire. 
Particularly, the fire incidents at non-residential occupancies are showing an upward climbing trend in recent two years 
[20] (as shown in Table 3). Under the non-residential occupancies of existing legal building specifically with the user 
behaviors in small hotels, pubs and restaurants, the government agencies are responsible for enhancing the self-safety 
awareness and responsibility of the owners in non-residential occupancies. Interview with experts and scholars (section 3.2) 
were conducted in this study to help explore the fire safety issues with major fire incidents in recent years (section 3.1). The 
results show that the fire safety management implemented by Taipei City Government at non-residential occupancies 
require further enhancement in the management in users and operating characteristics. Please refer to section 3.1~3.2 for 
more information. 
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Table 3. Chronicles of major fire incidents at non-residential occupancies in Taiwan  




Injuries Occupancy Type 
1961-1970 2 13 0 Hotels 
1971-1980 2 1 36 Hotels, Department Stores 
1981-1990 6 46 94 Hotels, Department Stores , Karaoke, Movie theatre 
1991-2000 18 142 192 Hotels, Department Stores, Restaurants, Movie theatre, Sauna 
2001-2010 4 7 3 Small Hotels, Hospital, Small Theatres 
2011-2012/04 4 13 3 Small Pubs, Small Restaurants, Small Business Occupancy, Temples 
3.1. Issues on major fire incidents at non-residential occupancies 
In the case of ALA Pub fire in Taichung City on March 6th, 2011, the issue on integrity of public safety inspection 
system was derived on the aggressive management approaches taken by the government agencies through the exploration on 
the issue on fire safety in existing legal occupancies in this incidence case [28]. 
1. Background description on ALA pub construction  
The floor area of the building only occupied 51.73 m2, thus, the interior space was narrow and crowded. At the time of 
incidence, there were a great number of occupants inside, when the performer use LED acrylic rod in a mezzanine, the 
sparks in the tube on the tip of the LED acrylic rod were ignited and the sparks thrown out accidentally lit up the 
soundproof foam on top of the mezzanine. The fire quickly spread but it was difficult for the occupants to evacuate due 
to the closed exit. This led to 9 deaths and 12 people in minor or serious injuries. The floor plan of the nightclub is shown 











 Fig. 3. ALA pub floor plan. 
2. Cause of public safety issues 
(1) Flame resistance issue with finish materials 
(2) Only one egress way 
(3) Unidentified (unclear) instructions for means of egress: Although an outdoor escape sling and iron ladder was installed 
at the corner of the stairway to mezzanine the occupants could not detect and use the equipment at the time of fire. The 
warning sound was too low to initiate the escape time with further delay. 
(4) Un-implemented control of occupants: the room occupant-capacity was exceeded with 70 people.  
(5) Uncontrolled management of indoor fire use 
3. Issues on government agency management [29]: 
(1) The existing buildings should be enhancement and improvement the fire safety plan. 
(2) Fire management agencies shall provide professional assistance to the non-residential occupancies based on social 
responsibilities.  
(3) Strengthening Joint Committee of Public Safety: 
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 The committee should regulate special projects based on the routine audit results by coordinating the information on 
various management agencies and reviewing on improvement.  
 For Construction Management Office and Fire Department failing to follow point 1, the business occupancy license for 
abolishment should be proposed during the meeting.  
(4) Integration of resources from construction office and fire department: Under the premise of providing convenience 
services with efficient public servant manpower and process timeliness, it is necessary to separate technology and 
administration.  
4. Fire safety and management issues on existing legal occupancies  
(1) Land-use legitimacy and safety: Regardless of the legitimacy for land use by users, the safety of actual user behaviour 
still requires inspection and declaration according to the current situations.  
(2) Legitimate use (legal declaration) of the non-residential occupancies does not imply safety: 
The Taipei City hospital and hotel fires in 2008 and 2009 as well as the ALA Pub fire in Taichung City in 2011, 
highlighted that qualified declaration does not imply safety.  
The public safety inspection and declaration can merely be used to reduce the potential risks of buildings at non-
residential occupancies. The potential risk to users [30] still requires current use to evaluate the risks that led to fire 
incidents in order to reduce fire risks. In this case, user behaviors of Pub such as dim lighting and loud music added with 
spark performance have all contributed to great area of impact from the fire incidence.  
3.2. Management issues on fire safety for government agencies 
Because the fire safety management of Taiwan is divided into construction and fire systems, the section comprises 
interviews conducted with 13 experts and scholars in construction and fire management, management of the non-residential 
occupancies and fire risks with emphasis on the management approaches of fire safety for government agencies and the 
management of agency coordination, to propose recommendation with the following induced analysis:  
1. Total fire safety and risk management oriented management approach 
(1) Total fire safety management: The non-residential occupancies could result in fire due to the neighbouring floors, and 
hence the floors should be implemented with fire safety regulation. 
(2) Risk management at the non-residential occupancies. 
2. Strengthening of agency coordination and management 
(1) Enhance information link between construction office and fire department.  
(2) Strengthening the information feedback mechanism.  
(3) Specialization in information link work for human resources plus the professional competency.  
(4) The inspection results require explanation of arbitrary mechanism to determine the inspection difference and specify the 
rewards and punishment disposition, hence enhancing the implementing effectiveness.  
3. Increase inspection and function for Joint Committee of Public Safety  
(1) Strengthening the inspection and co-petition with outcome review and issue analysis feedback function. 
(2) Strengthening the circulation of management agency information in joint steering groups in attempt to reduce the human 
resource for implementation and enhance management efficiency.  
3.3. Fire safety regulation at non-residential occupancies  
Legitimate use and inspection of fire facilities and 
equipments
Regulatory Mechanism In Now





Risks still exist under the legitimate use of buildings
The Facts
-Joint Inspection Mechanism on Public Safety
-Joint Committee of Public Safety
- The Construction and Fire Management 
Mechanism
(The 3-Stage and 4-Stage )
Legitimate fire facilities and 
equipments could not be 




become risk factors in 
contrary.
Hidden risks of fire.
 
Fig. 4. The fact-oriented existence for the non-residential occupancies safety.  
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The three major fire incidents occurred at non-residential occupancies in Taiwan in the past 3 years show that despite of 
the installation and function of fire evacuation facilities and fire safety equipments qualifying for projects of inspection 
declaration as well as the sampling/re-inspection of local management agencies and the implementation of joint inspection 
from the city government, the fire risks still exist under the legitimate use of the buildings. For this reason, the fire risks 
could still exist in existing legal buildings under the human habits and specific time and space.  
The variables of fire risks are returned to the fact-oriented existence for use of non-residential occupancies, including: 
poor management, user demand and setup conflict, interior space and occupiers characteristics (as shown on the right of Fig. 
4). If the government agencies could follow the existing fire safety management methods (as shown on the left of Fig. 4), 
the fire safety for non-residential occupancies still could not be assured. Hence, to effectively assure the fire safety, the key 
factor lies on the establishment of concept in the overall fire risks. 
4. Conclusions  
The reduction of fire risks does not merely rely on autonomy inspection and joint inspection. The facts discovered from 
fire incidents include the followings: the use of existing personnel will face with different degree of fire risks under the 
different type of occupancies. Hence, the competent authorities must strengthen the inspection with quality audit and 
steering on the Joint Committee of Public Safety when applying fire safety regulations at non-residential occupancies but 
also strengthen the autonomy inspection capability of non-residential occupancy users as well as the increase of awareness 
for overall fire risk. The agencies shall determine risk factors through professional and experienced technician with 
assistance in space characteristics, hence it is necessary to offer training for fire risks in specific space.  
Table 4. Government mechanism for fire safety management at all levels 
Level of Management Facts Oriented Strategies Oriented Methods of Implementation 
City-Government 
Management Objectives 
Existing risk in existing 
legitimate buildings 
 Concept of Total fire safety 
 Objective of fire safety at non-residential 
occupancies 
Concept implemented to all levels 
City-Government 
Management Level 
Interior space and occupiers 
characteristics 
Hidden risks of fire. 
 
 Confirmation of regulatory non-residential 
occupancies. 
 Confirmation of risk factor for regulatory 
non-residential occupancies  
 Remarks for special spatial risk 
 Executing the joint inspection and propose 
recommendation for legitimate projects at the 
down level 
 The issues discovered from joint 
inspection are proposed for 
discussion and analysis.  
 The improvement methods and 
the remarks and evaluation 
requirement for risk factors in non-
residential occupancies should also 
be proposed for all levels 
User demand and setup conflict 
Legitimate facilities and 
equipments become risk factors 
in contrary. 
 What is the demand for the spatial total 
safety? 
 Can the statutory single system construct 
meet the demand? 
 Discovery and remarks for occupancy risks  
Discovered from joint inspection 
can be proposed for risk factors 
Construction and Fire 
Management Agency Level 
Poor management 
Legitimate fire facilities and 
equipments could not be brought 
into full play at the time of fire 
 Confirmation of user purpose approved for 
various business premise  
 Real personnel user behaviour /scenario  
 Effectiveness of inspection time 
 Implementation of management strategies 
 Strengthening user of non-residential 
occupancies with self-inspection capability 
and total fire risk awareness 
The Construction and Fire 
Management Mechanism can be 
effectively allocated with human 
resource and inspection time to 
introduce the execution 
countermeasures from the left 
column 
 
This paper emphasizes on the fire safety management by proposing countermeasures (as shown in Table 4) for 
government agencies at all levels, in accordance with the user behavior and fact oriented dimensions of non-residential 
occupancies. The functions to be strengthened at all levels are described below:  
(1) Taking into consideration of countermeasure implementation through fact-oriented dimension and different approaches.  
(2) Fact-oriented poor management should be handled by the construction and fire management agencies in the dimension 
1103 ShenWen Chien et al. /  Procedia Engineering  62 ( 2013 )  1096 – 1103 
of management operations, to strengthen the inspection effectiveness and risk propagation.  
(3) Fact-oriented user demand and setup conflict should be discovered upon joint inspection by proposing the following 
issues to the space of non-residential occupancies. 
(4) Fact-oriented interior space and occupant characteristics should be submitted to the steering group for discussion on the 
risk factors of each characteristic and carried out for reinforcement upon joint inspection.  
(5) The Joint Committee of Public Safety should be the highest management agency for coordinating the fire safety at non-
residential occupancies with attention drawn to the fact of fire risks existed in buildings under legitimate use by 
actively applying the concept of total fire safety and unfolding fire safety work. The following processes should be 
strengthened:  
(5.1) Targeting at the risk management of total fire safety by defining the occupancies into regulatory non-residential 
occupancies and risk factors requiring attention, in addition to emphasizing on the remarks for special risks.  
(5.2) Clear organization frame, shared resources and strengthening of various agency coordination and management. 
Agencies should engage in effective steering, feedback, regulation, and implementation.  
(5.3) Strengthen and promote improvement for the public safety of legitimate buildings. Using counselling, education 
propagation and improvement funding.  
(5.4) Enhancement of special inspection HR techniques. 
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